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Recommendations

Major Recommendations
ACR Appropriateness Criteria®

Clinical Condition: Post-Treatment Surveillance of Bladder Cancer

Variant 1: Superficial TCC; no invasion or risk factors.

Radiologic Procedure Rating Comments RRL*

CT abdomen and pelvis without and
with contrast

3 Consider this procedure if metastatic disease is
suspected, although this will be rare. CT urography is
preferred (includes high-resolution excretory phase
images of the kidneys, ureters, and bladder).

   

X-ray intravenous urography 3 Use of intravenous urography has continued to decline
with the increasing widespread use of CT urography.

  

MRI abdomen and pelvis without and
with contrast

3 MR urography is preferred. See statement regarding
contrast in the text below under "Anticipated
Exceptions."

O



X-ray chest 2  

FDG-PET/CT whole body 1     

US pelvis (bladder) 1  O

MRI abdomen and pelvis without
contrast

1  O

CT chest with contrast 1    

CT chest without contrast 1    

CT chest without and with contrast 1    

CT abdomen and pelvis with contrast 1     

CT abdomen and pelvis without
contrast

1     

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate *Relative
Radiation

Level

Radiologic Procedure Rating Comments RRL*

Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field.

Variant 2: Superficial TCC; no invasion; with risk factors.

Radiologic Procedure Rating Comments RRL*

CT abdomen and pelvis without and
with contrast

8 CT urography is preferred (includes high-resolution
excretory phase images of the kidneys, ureters, and
bladder).

   

MRI abdomen and pelvis without and
with contrast

6 MR urography is preferred. See statement regarding
contrast in the text below under "Anticipated
Exceptions."

O

X-ray chest 5  

X-ray intravenous urography 3    

FDG-PET/CT whole body 3     

MRI abdomen and pelvis without
contrast

3  O

CT abdomen and pelvis with contrast 3 The visceral/nodal status is evaluated during CT
urography.

   

CT abdomen and pelvis without
contrast

1     

US pelvis (bladder) 1  O

CT chest with contrast 1    

CT chest without contrast 1    

CT chest without and with contrast 1    

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate *Relative
Radiation

Level

Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field.

Variant 3: Invasive TCC with or without cystectomy.

Radiologic Procedure Rating Comments RRL*

X-ray chest 9  Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate *Relative
Radiation



CT abdomen and pelvis without and
with contrast

8 CT urography is preferred (includes high-resolution
excretory phase images of the kidneys, ureters, and
bladder).

   

X-ray abdomen loopogram 8 Consider this procedure in patients with an ideal loop
postcystectomy.

  

CT abdomen and pelvis with contrast 7 CT urography is preferred (includes high-resolution
excretory phase images of the kidneys, ureters, and
bladder).

   

MRI abdomen and pelvis without and
with contrast

7 MR urography is preferred. See statement regarding
contrast in the text below under "Anticipated
Exceptions."

O

MRI abdomen and pelvis without
contrast

5  O

FDG-PET/CT whole body 5     

X-ray intravenous urography 3    

CT abdomen and pelvis without
contrast

3     

CT chest with contrast 3 This procedure is performed if chest x-ray is
equivocal.

  

CT chest without contrast 3    

US pelvis (bladder) 3  O

CT chest without and with contrast 1    

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate *Relative
Radiation

Level

Radiologic Procedure Rating Comments RRL*

Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field.

Summary of Literature Review

Introduction/Background

Transitional cell carcinoma (TCC) of the bladder accounts for more than 90% of all bladder cancer in the United States. It is three times more
common in men than in women and is estimated to be the third leading cause of cancer death related to the genitourinary tract. The American
Cancer Society estimated that there would be 73,510 new cases in the United States in 2012 and that 14,880 people would die of the disease.
For all stages combined, the 5-year relative survival rate is 78%. When the cancer is diagnosed at a localized stage (0 and I), the 5-year survival
rate is 98% and 88%, respectively; 75% of cancers are detected at this early stage. For advanced stages such as III and IV, 5-year relative
survival rates are 46% and 15%, respectively. Patients who have been diagnosed and treated for TCC of the bladder require follow-up evaluation,
which is usually based on the type of treatment as well as accurate initial grading and staging of the tumor.

The purposes of surveillance imaging are to detect new or previously undetected tumors in the bladder, to detect recurrent or metastatic disease,
and to monitor the effects and/or complications following urinary diversion surgery. Recommendations for tumor surveillance can be based on the
classification of patients into three groups: 1) those with superficial bladder cancer but no additional risk factors who are treated by local therapy;
2) those with superficial bladder cancer and with additional risk factors but still treated by local therapy; and 3) those with invasive bladder cancer,
usually treated with cystectomy. It should be noted that at least one study has questioned the efficacy of surveillance for recurrence after radical
cystectomy for bladder cancer and advocated a symptoms-based approach to imaging. However, particularly in light of constantly improving
imaging techniques and therapeutic regimens, further study is required before imaging surveillance can be considered unnecessary.

In patients with newly diagnosed superficial TCC of the bladder, the median time to the first recurrence is 23 months. Subsequent recurrences
present with increasing frequency. Stage T1, higher grades, and Ki-67 stain positivity have been associated with the first recurrence. Additionally,
"p53 stain positivity" might be used to identify patients at high risk for a second recurrence. As for muscle-invasive bladder cancer, a study of
1,054 patients treated with radical cystectomy and lymph node dissection showed the median time to recurrence to be 12 months among patients
in whom the cancer recurred. In 22% there was a distant recurrence, and in 7% there was a local (pelvic) recurrence. In a review of muscle-
invasive bladder cancer, the authors assert that "contemporary cystectomy series demonstrate a 5%–15% chance of local disease recurrence that



is associated with nodal status (25%–50%) at the time of surgery and clinical stage of disease (15%–50%). Most recurrences manifest during the
first 24 months, and many are concentrated within 6 to 18 months after surgery. In all, 50%–70% of these local recurrences are noted to occur
without concomitant distant disease."

Distant recurrence most often occurs within 2 years but can occur beyond 5 years. In one study, radical cystectomy for muscle-invasive bladder
cancer was associated with a 55.5% 5-year disease-free survival. Tumor stage, histological grade, and lymph node status had a significant and
independent impact on survival. Another study determined that although survival of patients with ≥pT3 (p = pathologic) bladder cancer was
adversely affected by the presence of lymph node metastases, the same was not true for patients with ≤pT2 disease. In this same study,
lymphovascular invasion was associated with impaired survival regardless of T stage.

The likelihood of recurrent, progressive, or metastatic disease increases with the presence of one or more of the following risk factors:

1. Depth of invasion: Most TCCs of the bladder (75% to 85%) are superficial, although this represents a heterogeneous group consisting of
pTa (70%), pT1 (20%), and carcinoma in situ (CIS) (10%) lesions. Although the risk of recurrence is high, most superficial tumors remain
superficial, with a minority of such tumors progressing to invasive carcinoma. Patients with CIS are more likely to progress to invasive
disease. There is evidence to indicate that cancers that invade the lamina propria (stage T1) should not be regarded as superficial; they are
associated with a higher rate of progression. Up to 50% of patients who are treated locally for invasive cancer manifest distant metastases,
and they usually die of their disease within 2 years.

2. Tumor size: Various studies have shown that tumors >3 cm have up to a 35% chance of progression, and tumors >10 grams are also
associated with a poor prognosis.

3. Grade: Progression from grade I to III in patients without interval intravesical chemotherapy, cystectomy, or radiation therapy has been
associated with an increased incidence of invasive disease and a decrease in 5-year survival rates. Even stage Ta tumors, which are limited
to the mucosa, are associated with nearly a 50% recurrence rate and a 25% rate of progression to invasive disease when classified as grade
III.

4. Adjacent or remote bladder mucosal changes: If there are adjacent or distant changes of atypia or dysplasia, there is a significant chance
of progression to muscle invasion (more than 30% within 4 years of diagnosis). CIS in patients with low-grade, low-stage lesions, may be
associated with progression to muscle invasion (>80% within 4 years of diagnosis).

5. Multiplicity of foci: A finding of multiple tumors is seen in approximately 30% of cases and is associated with a recurrence rate that is
almost one-third higher than it is in patients with single lesions. This finding is generally associated with a shortening of the average time until
recurrence. Two of three patients with single lesions but 9 of 10 with multiple lesions develop recurrent carcinoma. In patients with initial
T1G3 bladder cancer, the presence of multifocality, along with a tumor size of >3cm and concomitant CIS, predicted an adverse
oncological outcome in those undergoing a bladder sparing approach.

6. Upper-tract obstruction: Upper-tract obstruction has been associated with a decreased 5-year survival rate. Patients with bilateral
hydronephrosis had a 5-year survival rate of 31%, compared with 45% for those who had unilateral involvement and 63% for those with no
hydronephrosis.

7. Lymphatic invasion: Invasion of the lamina propria is a very poor prognostic sign, and most patients so affected die within 6 years. Solid
(nonpapillary) lesions have a greater tendency for lymphatic invasion.

8. TCC involvement of the prostate: When TCC of the bladder is associated with involvement of the prostate (such involvement has been
observed in 29% to 43% of cystectomy specimens), particularly with stromal invasion, there is a substantially increased risk of urethral
recurrence. Sixty-seven percent of men with urethral recurrence had prostatic TCC in cystectomy specimens. Urethral recurrence can be
expected in only 1% to 4% of cases when there is no TCC in the prostate. Those patients who are not candidates for cystoprostatectomy
with urethrectomy are best followed up with urethral washings. Urethroscopy is performed in those having positive cytologic results.

Laboratory Tests and Chromosomal Abnormalities

There has been interest in developing quantitative tests to complement or even replace urinary cytology in surveillance of bladder carcinoma. One
study demonstrated 85% sensitivity in detecting recurrent bladder cancer using the nuclear matrix protein 22 (NMP22) marker detection device
versus 41% sensitivity for traditional cytology, suggesting that it may substitute for urinary cytology. Additional studies demonstrate similar
sensitivities for detecting bladder cancer with various molecular markers, and suggest that, due to its sensitivity, immunohistochemical testing may
increase the time period between cystoscopies or even replace cystoscopy. A group of researchers evaluated the literature regarding the use of
urine tumor markers for urothelial carcinoma surveillance, concluding that in their view "Microsatellite analysis, ImmunoCyt, NMP22, CYFRA21-
1, LewisX, and FISH (fluorescence in situ hybridization) are the most promising markers for surveillance at this time. Nevertheless, clinical
evidence is insufficient to warrant the substitution of the cystoscopic follow-up scheme by any of the currently available urine marker tests." In other
words, no biomarker assays replace or eliminate the need for cystoscopy at the present time. Specific problems among these tests include high
false-positive rates for some, limited clinical experience, and a need for more prospective clinical trials. In addition, not all tumor markers are U.S.
Food and Drug Administration (FDA)- approved for clinical use.



Cystoscopic and Virtual Cystoscopic Surveillance

One recommended surveillance program for patients treated for superficial bladder TCC includes cystoscopy every 3 months for 2 years, then
every 6 months for 2 to 3 years, and yearly thereafter. Recently published European guidelines recommend that patients with low-risk non–muscle-
invasive tumors should have a cystoscopy at 3 months, and, if negative, surveillance cystoscopy at 9 months and then yearly for 5 years. For high-
risk tumors, the first postoperative cystoscopy should be at 3 months. If cystoscopic findings and cytology are negative, follow-up cystoscopies
should be continued every 3 months for a period of 2 years, every 6 months thereafter until 5 years, and yearly thereafter. Annual lifelong imaging
of the upper urinary tract should also be performed for muscle-invasive disease and patients who have high-risk nonmuscle invasive bladder
cancer.

There has been interest in developing virtual cystoscopic or cystographic techniques using magnetic resonance imaging (MRI) and computed
tomography (CT) both for problem-solving in cases that are suboptimal for standard cystoscopy (narrow-necked diverticula) and as a way to
avoid the patient discomfort associated with standard cystoscopy. One study demonstrated CT cystography to have a 100% sensitivity in
identifying 0.5 cm masses and a sensitivity of 95% for all patients in detecting neoplasm with an accuracy of 88%. Another study examined 11
patients with 14 bladder tumors with virtual CT cystoscopy using intravesical instillation of dilute contrast media and found that this technique
missed only 2 tumors, both measuring 7 mm. A third study found 16-channel multidetector CT to be 96% sensitive for detecting bladder lesions
ranging in size from 3 mm to 9.7 cm, including 18 lesions ≤5 mm in size. An additional study examined magnetic resonance (MR) cystography
(multiplanar reconstructions) with virtual MR cystoscopy and found that they demonstrated a combined sensitivity and specificity of 90.7% and
94.0% respectively. Both CT and MR cystoscopy provide views comparable to those of standard cystoscopy.

Urinalysis and cytologic evaluation should be performed at the time of each cystoscopy. Positive cytologic findings are followed by examination of
the remaining bladder and upper tracts.

Intravenous Urography

Intravenous urography (IVU) was once the most common imaging modality used to evaluate the urothelium of the upper collecting system. In a
recent study of 322 patients who underwent cystectomy and urinary tract diversion for urothelial carcinoma followed by routine surveillance with
excretory urography, only half of subsequent tumors of the upper urinary tract were detected on 8 of 1,064 studies. In this study, patients with
positive distal ureteral resection margins or a history of upper urinary tract tumors had up to a 10-fold higher risk for recurrence in the upper
urinary tract.

Now in widespread use, CT urography has supplanted IVU for assessment of the upper urinary tract. Although protocols vary, CT urography is
essentially a precontrast and postcontrast CT of the abdomen and pelvis that includes high-resolution images of the kidneys, ureters, and bladder
during the excretory phase. Advantages of a cross-sectional technique, such as CT urography, include the ability to directly visualize small masses,
which may be obscured by contrast material or overlying bowel gas on excretory urography, and to identify focal wall thickening. CT urography
can also better distinguish between filling defects such as enhancing tumor versus nonenhancing calculi and blood clots. CT also offers limited
assessment of a nonfunctioning/obstructed kidney that would not excrete the contrast medium required for excretory urography. These strengths
led one group of authors to conclude that "CT urography should be considered as the initial examination for the evaluation of patients at high risk
for upper urinary tract urothelial carcinoma." Furthermore, another group in their review conclude "the consensus is that CT urography can detect
many more bladder cancers than excretory urography."

Computed Tomography

Cross-sectional imaging surveillance is important in patients with invasive bladder cancer or risk factors. One study found that in 36.3% of the 479
patients followed after radical cystectomy with ileal orthotopic bladder substitution recurred; however, only half of these patients were
symptomatic. The remaining metastases and recurrences were only detected by routine surveillance and were mainly comprised of lung and
urethral recurrences. Among symptomatic patients, bone metastases were more common. Of note, the asymptomatic patients diagnosed with
recurrence after routine surveillance had a higher survival probability than symptomatic patients with recurrence.

CT is recommended at 6, 12, and 24 months for surveillance of patients with minimal muscle invasion (T2) who elect either cystectomy or other
types of therapy without cystectomy, since most recurrences become evident within the first 2 years after surgery. There is a different
recommendation for surveillance of patients treated with bladder-preserving surgery. In these patients with transurethral resection of localized
muscle-invasive TCC and surveillance combined with neoadjuvant chemotherapy and radiation therapy, CT scans of the abdomen and pelvis
should be performed at 3 months after completion of radiation therapy and then every 6 months or "as otherwise indicated."

When CT is used to evaluate patients following cystectomy, the pelvis is the most common site of recurrence. In these cases, the CT examination
should include evaluation of the abdomen and perineum so that unsuspected, isolated abdominal metastases and recurrent perineal tumors will not
be missed. Most metastases are detected within the first 18 to 24 months following surgery. The most common sites of metastatic TCC are lymph



nodes, liver, lung, bone, peritoneum, and adrenal glands. The upper urinary tract is the most common site of late recurrence. The mean interval
between initial treatment of bladder tumor and detection of subsequent upper urinary tract cancer is 40 to 80 months.

Many believe that, in the absence of risk factors, urine cytologic evaluation and cystoscopy are sufficiently accurate, especially since the risk of
upper urinary tract TCC in all patients treated for bladder carcinoma is only about 2% to 5%. This low risk may not be sufficient to justify routine
upper urinary tract screening despite the fact that not all recurrences give positive cytologic results or are associated with symptoms such as
hematuria.

At the present time, surveillance of the upper urinary tract is appropriate in patients with positive urine cytology results, symptoms of hematuria,
muscle-invasive bladder cancer or annually in nonmuscle invasive patients with the following risk factors (usually postcystectomy):

1. CIS: When found in the cystectomy specimen, patients had a 9% to 13% incidence of upper urinary tract TCC, with a correlation between
the extent of the CIS and the risk of upper tract TCC. Up to 24% of patients with CIS developed upper tract tumors during a mean follow-
up of 94 months, and 32.2% of these patients had bilateral disease.

2. Urethral CIS: When present, the likelihood of upper urinary tract TCC increases to 20% to 30%.
3. Multiple tumors
4. Recurrent tumors
5. Tumors involving the trigone or ureteral orifices
6. Tumors arising in bladder diverticula: This can be as a result of later detection and earlier transmural tumor extension.
7. Higher tumor grade, stage, and vesicoureteral reflux

If a documented recurrence is invasive, the patient is then staged.

CT urography is now the preferred noninvasive imaging method for screening the upper tracts and can easily be incorporated into CT protocols for
metastatic disease surveillance. A recent study comparing the accuracy of detection and localization of upper urinary tract urothelial carcinoma with
CT urography versus excretory urography favored CT urography with a per-patient sensitivity, specificity, and overall accuracy of 93.5%, 94.8%,
and 94.2%, respectively, compared to 80.4%, 81.0%, and 80.8%, respectively, for excretory urography.

If CT urography cannot be done or if there is incomplete visualization or nonvisualization of the collecting structures, evaluation can be
supplemented with retrograde pyelography or, in those patients with ileal conduits, replaced by loopogram. CT urography is also promising in
those patients with urinary diversions and may provide additional diagnostic information as it provides examination of the entire abdomen and pelvis
unlike a standard loopogram. One study demonstrated that CT urography with three-dimensional (3-D) rendering depicted both normal and
abnormal postoperative findings in patients with urinary diversions. The addition of digital radiography enhanced visualization of the urinary
collecting system to a statistically significant degree. Antegrade pyelography is uncommon but occasionally performed for diagnosis when the
above techniques fail or if the collecting system is directly accessed to perform urine cytology or nephroscopy.

In addition to evaluating the upper tracts, CT urography also detects bladder tumors. A group of researchers reported a 93% sensitivity and 99%
specificity for CT urography in detecting bladder cancer in patients presenting with macroscopic hematuria. In a larger population of 779 patients
with hematuria or a history of urothelial cancer, CT urography had a sensitivity of 79%, specificity of 94%, and accuracy of 91% detecting bladder
cancer. In this study, the negative predictive value (NPV) rose from 95% for all patients to 98% for patients evaluated for hematuria alone, but the
accuracy dropped to 78% for patients with a prior urothelial malignancy.

Magnetic Resonance Imaging

MRI of the bladder may be used to evaluate superficial and invasive bladder tumors. CT provides limited visualization of the depth of tumor
invasion within the bladder wall. MRI, because of its high soft-tissue contrast resolution, has been noted to be "superior to clinical staging" even in
the absence of intravenous contrast-enhanced sequences. MRI allows distinction between bladder wall layers and also between advanced T3a
tumors and the less invasive T1, T2, and early T3a lesions. One study demonstrated staging accuracies of 85% and 82% in differentiating
superficial from muscle-invasive tumors and organ-confined from non–organ-confined tumors, respectively. Additionally, the accuracy of
pathologic lymph node detection was 96%. However, overstaging occurred in 32% of cases. In addition to superior contrast resolution,
multiplanar capabilities also help MRI detect adjacent organ involvement.

Preliminary evidence suggests that dynamic contrast-enhanced MRI may also be useful to assess treatment response after chemotherapy. A study
looking at neoadjuvant chemotherapy and chemoradiation therapy found no significant difference in accuracy of staging by MRI between a group
receiving neoadjuvant chemotherapy following biopsy and preoperative staging biopsy alone (75.0% versus 77.8%, respectively). However, given
the inflammatory infiltration and/or fibrous changes caused by chemoradiation, the accuracy of MRI staging in this group was lower (30%).

Newer MR technologies in pelvic imaging, such as diffusion-weighted imaging (DWI), when used as a marker of tumor cellularity, may prove



useful in the diagnosis and surveillance of patients with bladder tumors. Mean apparent diffusion coefficients (ADC) in patients with bladder tumors
were significantly lower than ADC values of normal bladder. In a recent study comparing DWI-MRI with cystoscopy in the diagnosis and follow-
up of patents with bladder carcinoma, DWI was found to have a sensitivity of 90%, a specificity of 93%, and an accuracy of 91% compared with
cystoscopy.

A group of authors recently compared staging accuracy of DWI to T2-weighted sequences, finding superior performance of DWI in staging
organ-confined tumors less than or equal to T2 disease. Likewise, another group found that DWI added information when evaluating the T stage of
bladder cancer, significantly improving accuracy, specificity, and area under the receiver operating curves, with best results from combining T2-
weighted images, contrast-enhanced images, and DWI. DWI has also been suggested to improve specificity and accuracy in assessing therapeutic
response to induction chemoradiotherapy in patients with muscle invasive bladder cancer, thereby predicting complete response and optimizing
patient selection for bladder-sparing protocols as well as monitoring recurrence.

Although more costly than CT, MRI has no ionizing radiation and is more accurate in differentiating between T3b and T4a, between stages T4a
and T4b, and between marrow and no-marrow infiltration. Although not widely available, MRI performed with ferumoxtran-10 (ultrasmall
superparamagnetic iron oxide) contrast demonstrated accuracies in pathologic lymph node detection of up to 92% and sensitivities of up to 96%.
These improved techniques for detecting new, recurrent, or metastatic tumors in patients with proven invasive TCC have sometimes been
associated with decreased morbidity, although not with increased curability.

As with CT, urographic sequences can be added to routine abdominal and pelvic MR sequences to combine upper tract screening with a
metastatic survey. There are relatively few studies evaluating the sensitivity, specificity, and accuracy of MR urography (MRU) for upper urinary
tract malignancy. Most MRU protocols utilize a combination of T2-weighted hydrographic sequences and diuretic augmented, excretory T1-
weighted sequences using a gadolinium-based contrast agent to visualize the upper tracts. One study found that MRU had a sensitivity, specificity,
and accuracy of 72.4% to 86.2%, 97.9% to 99.5%, and 94.6% to 97.7%, respectively, for upper tract malignancy. Another study compared
MRU with retrograde pyelography and ureteroscopy, finding that the NPV of MRU was comparable (92%) to retrograde assessment (88%).
However, the sensitivities for detection of upper tract malignancy for both techniques were lower than that typically reported for CT urography.

Ultrasonography

Modern transabdominal ultrasonographic techniques have been found to have a sensitivity of 78.5%, a specificity of 100%, a positive predictive
value (PPV) of 100%, and a NPV of 86.9% for diagnosing bladder cancer recurrence in patients with a history of superficial bladder cancer.
However, transabdominal ultrasound (US) has "important limitations" for bladder cancer detection, particularly for tumors that are flat, <5 mm, or
near the bladder neck or dome. Transrectal ultrasound can improve detection and may be effective for monitoring tumor response or recurrence
following neoadjuvant chemotherapy or cystectomy. Newer technology may also improve the performance of US for detection of bladder cancer.
One study reported a sensitivity of 96.4%, a specificity of 88.8%, a PPV of 97.6%, and a NPV of 84.2% for bladder tumor detection using a
combination of grayscale sonography, multiplanar reconstruction, and 3-D virtual sonography.

Chest Radiography

Periodic chest radiography (posteroanterior and lateral) to search for occult metastases is recommended at 6-month intervals for the first 2 to 3
years and subsequent yearly radiographs following cystectomy for early T-stage disease. For more advanced disease (≥T3), more frequent
surveillance may be considered. Although the relative values of chest CT versus radiography for surveillance in the setting of bladder cancer have
not been clearly established, a lung lesion suspected on chest radiography may be appropriately followed by a CT scan of the chest for improved
characterization.

Positron Emission Tomography

Currently, there is a limited role for positron emission tomography (PET) imaging in the assessment and surveillance of bladder cancer. According
to one study, "It has a high PPV and can be used for problem-solving in patients with indeterminate findings on conventional imaging." Another
review stated that for bladder cancer fluorine-18-2-fluoro-2-deoxy-D-glucose PET (FDG-PET) is useful for identifying distant metastases but is

limited for detecting primary tumors due to the urinary excretion of FDG. The role of 11C-choline and 11C-methionine, the authors added, remains
to be evaluated further in clinical studies.

Another group of authors used PET in 12 patients with histologically proven bladder cancer. The study demonstrated a true-positive rate of 66.7%
and a false-negative rate of 33.3%. PET was able to identify 100% (17/17) of distant metastases (lung, bone, and remote lymph node) as well as
66.7% (two-thirds) of local pelvic lymph nodes. Therefore, they concluded FDG-PET might be useful in detecting perivesical tumor growth or
distant metastasis in patients with advanced bladder cancer, and for the early detection of recurrent cancer following therapy, although a major
remaining pitfall is the intense FDG accumulation due to excretion in the urine.



Likewise, a review of PET imaging in patients with bladder, prostate, and renal cancer concluded that FDG is unsuitable for imaging bladder
tumors because of its high urinary excretion, although there may be a role for it in detection of recurrent disease. A more recent study, however,
suggests that detection of locally recurrent or residual bladder tumors can be dramatically improved using FDG-PET/CT with delayed images after
a diuretic and oral hydration. Investigators in a study correlating FDG-PET and CT results in the same patients reported sensitivity, specificity, and
accuracy of 60%, 88%, and 78%, respectively, in nodal and metastasis staging, suggesting improved distant metastatic and locoregional node
staging.

Evidence that the combination of FDG-PET/CT also outperforms conventional imaging such as CT alone was found by a group of researchers,
who prospectively evaluated FDG-PET/CT for the staging of muscle-invasive bladder carcinoma in patients with no evidence of metastatic disease
by conventional staging methods, reporting a sensitivity of 70%, specificity of 94%, PPV of 78%, and NPV of 91% for PET/CT amongst this
population. Of note, FDG-PET/CT detected occult metastatic disease in 7 of 42 patients with negative conventional preoperative evaluations
including CT and bone scan. In this study, treatment approach was altered in 2 patients, one receiving neoadjuvant chemotherapy and a second
with widespread metastatic disease resorting to palliative chemotherapy.

Looking at muscle-invasive urothelial carcinoma before radical cystectomy, after radical cystectomy, and after systemic chemotherapy, one study
found FDG-PET/CT to be more sensitive, although less specific, than CT in detecting the primary urothelial bladder cancer. Although CT and
FDG-PET/CT had similar specificity for lymph node metastasis, FDG-PET/CT demonstrated almost twice the sensitivity of CT. FDG-PET/CT
was also useful in detecting metastatic disease outside of the pelvis and was in agreement with bone scans for all patients with bone metastasis,
except in one patient in which 2 additional lesions were detected by FDG-PET/CT but not appreciated at scintigraphy. These results led the
investigators to conclude "FDG-PET/CT could replace standard CT and bone scintigraphy in the presurgical staging and monitoring of patients
with urothelial carcinoma after surgery or chemotherapy" as a cost-effective single method of staging and surveillance.

PET imaging after initial treatment of bladder cancer is impacting patient management. Recent results from the national oncologic PET registry were
published on the impact of FDG-PET used after initial treatment of cancer. In restaging patients 65 years and older with bladder cancer, the
intended management was changed in approximately 35%, with 29.4% changing from nontreatment to treatment and 5.9% changing from intended
treatment to nontreatment in the 2009 cohort. The impact of PET on intended management during chemotherapy monitoring was also evaluated for
the 2009 cohort with 42.9% continuing therapy, 27.0% switching therapy, 5.8% adjusting therapy, and 19.7% stopping therapy.

Preliminary studies show that 11C-choline PET, when compared with CT, promises slightly increased accuracy of lymph node staging (63.0%
versus 88.9%, P<0.01) and may avoid false-positive lymph nodes due to reactivity when compared with CT. In addition, there is negligible urinary

excretion of 11C-choline.

Summary

Routine imaging surveillance is not indicated for patients with low-grade superficial TCC of the bladder and no invasion of the lamina propria
or additional risk factors.
Patients with superficial TCC of the bladder require careful observation upper-tract assessment with CT urography, MRU, or, if CT/MRU
is not available, IVU every 1 to 2 years IF any of the following risk factors for recurrent tumor are present: 1) tumor size >3 cm or 10
grams, 2) higher than grade I tumor, or 3) adjacent or remote bladder mucosal changes or dysplasia or CIS.
Additional imaging may be necessary if there are positive urine cytologic findings, hematuria, or abnormal cystoscopy.
Patients with invasive TCC of the bladder, especially those with evidence of 1) lymphatic or 2) hematogenous invasion; those with
associated 3) dysplasia or 4) CIS in the cystectomy specimen; those with associated 5) urethral TCC, 6) multifocal bladder tumors, 7)
recurrent bladder tumors, and 8) tumors in bladder diverticula; or 9) involving the ureterovesical junctions should have CT urography or
MRU every 1 to 2 years. IVU, urography, loopogram, or pyelography (retrograde or antegrade) can be used as a substitute or supplement.
For patients requiring cystectomy for invasive bladder cancer, suggested surveillance protocol includes an MRI or a CT scan at 6, 12, and
24 months and a chest radiograph at least every 6 months for the first 2 to 3 years and yearly chest radiography thereafter.
There is growing evidence as to the increased sensitivity of FDG-PET/CT in detecting metastatic disease outside of the pelvis in patients
with muscle-invasive bladder cancer. This modality also has a greater sensitivity of detecting lymph node metastasis and may change
management in restaging patients and monitoring response to chemotherapy.
If recurrent bladder cancer is found and considered invasive, new staging may be required (see the National Guideline Clearinghouse
[NGC] summary ACR Appropriateness Criteria® pretreatment staging of invasive bladder cancer).

Anticipated Exceptions

Nephrogenic systemic fibrosis (NSF) is a disorder with a scleroderma-like presentation and a spectrum of manifestations that can range from
limited clinical sequelae to fatality. It appears to be related to both underlying severe renal dysfunction and the administration of gadolinium-based
contrast agents. It has occurred primarily in patients on dialysis, rarely in patients with very limited glomerular filtration rate (GFR) (i.e., <30
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mL/min/1.73 m2), and almost never in other patients. There is growing literature regarding NSF. Although some controversy and lack of clarity
remain, there is a consensus that it is advisable to avoid all gadolinium-based contrast agents in dialysis-dependent patients unless the possible

benefits clearly outweigh the risk, and to limit the type and amount in patients with estimated GFR rates <30 mL/min/1.73 m2. For more
information, please see the ACR Manual on Contrast Media (see the "Availability of Companion Documents" field).

Abbreviations

CT, computed tomography
FDG-PET, fluorine-18-2-fluoro-2-deoxy-D-glucose positron emission tomography
MRI, magnetic resonance imaging
TCC, transitional cell carcinoma
US, ultrasound

Relative Radiation Level Designations

Relative Radiation Level* Adult Effective Dose Estimate Range Pediatric Effective Dose Estimate Range

O 0 mSv 0 mSv

<0.1 mSv <0.03 mSv

 0.1-1 mSv 0.03-0.3 mSv

  1-10 mSv 0.3-3 mSv

   10-30 mSv 3-10 mSv

    30-100 mSv 10-30 mSv

*RRL assignments for some of the examinations cannot be made, because the actual patient doses in these procedures vary as a function of a
number of factors (e.g., region of the body exposed to ionizing radiation, the imaging guidance that is used). The RRLs for these examinations
are designated as "Varies."

Clinical Algorithm(s)
Algorithms were not developed from criteria guidelines.

Scope

Disease/Condition(s)
Transitional cell carcinoma (TCC) of the bladder

Guideline Category
Evaluation

Risk Assessment

Clinical Specialty
Internal Medicine

Nuclear Medicine

Oncology



Pathology

Radiology

Surgery

Urology

Intended Users
Health Plans

Hospitals

Managed Care Organizations

Physicians

Utilization Management

Guideline Objective(s)
To evaluate the appropriateness of radiologic examinations for post-treatment surveillance of patients with bladder cancer

Target Population
Patients with transitional cell carcinoma (TCC) of the bladder

Interventions and Practices Considered
1. X-ray

Intravenous urography
Chest
Abdomen loopogram

2. Computed tomography (CT)
Abdomen and pelvis without and with contrast
Abdomen and pelvis with contrast
Abdomen and pelvis without contrast
Chest without contrast
Chest with contrast
Chest without and with contrast

3. Ultrasound (US) pelvis (bladder)
4. Magnetic resonance imaging (MRI) abdomen and pelvis

Without and with contrast
Without contrast

5. Fluorine-18-2-fluoro-2-deoxy-D-glucose positron emission tomography (FDG-PET) whole body

Major Outcomes Considered
Utility of radiologic examinations in the follow-up of patients with bladder carcinoma
Sensitivity, specificity, accuracy, and positive and negative predictive value of radiologic examinations for tumor detection and staging
Survival rate
Recurrence rate



Methodology

Methods Used to Collect/Select the Evidence
Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence
Literature Search Procedure

Staff search in PubMed only for peer reviewed medical literature for routine searches. Any article or guideline may be used by the author in the
narrative but those materials may have been identified outside of the routine literature search process.

The Medline literature search is based on keywords provided by the topic author. The two general classes of keywords are those related to the
condition (e.g., ankle pain, fever) and those that describe the diagnostic or therapeutic intervention of interest (e.g., mammography, MRI).

The search terms and parameters are manipulated to produce the most relevant, current evidence to address the American College of Radiology
Appropriateness Criteria (ACR AC) topic being reviewed or developed. Combining the clinical conditions and diagnostic modalities or therapeutic
procedures narrows the search to be relevant to the topic. Exploding the term "diagnostic imaging" captures relevant results for diagnostic topics.

The following criteria/limits are used in the searches.

1. Articles that have abstracts available and are concerned with humans.
2. Restrict the search to the year prior to the last topic update or in some cases the author of the topic may specify which year range to use in

the search. For new topics, the year range is restricted to the last 10 years unless the topic author provides other instructions.
3. May restrict the search to Adults only or Pediatrics only.
4. Articles consisting of only summaries or case reports are often excluded from final results.

The search strategy may be revised to improve the output as needed.

Number of Source Documents
The total number of source documents identified as the result of the literature search is not known.

Methods Used to Assess the Quality and Strength of the Evidence
Weighting According to a Rating Scheme (Scheme Given)

Rating Scheme for the Strength of the Evidence
Study Quality Category Definitions

Category 1 - The study is well-designed and accounts for common biases.

Category 2 - The study is moderately well-designed and accounts for most common biases.

Category 3 - There are important study design limitations.

Category 4 - The study is not useful as primary evidence. The article may not be a clinical study or the study design is invalid, or conclusions are
based on expert consensus. For example:

a. The study does not meet the criteria for or is not a hypothesis-based clinical study (e.g., a book chapter or case report or case series
description).

b. The study may synthesize and draw conclusions about several studies such as a literature review article or book chapter but is not primary
evidence.



c. The study is an expert opinion or consensus document.

Methods Used to Analyze the Evidence
Systematic Review with Evidence Tables

Description of the Methods Used to Analyze the Evidence
The topic author drafts or revises the narrative text summarizing the evidence found in the literature. American College of Radiology (ACR) staff
draft an evidence table based on the analysis of the selected literature. These tables rate the strength of the evidence (study quality) for each article
included in the narrative text.

The expert panel reviews the narrative text, evidence table, and the supporting literature for each of the topic-variant combinations and assigns an
appropriateness rating for each procedure listed in the table. Each individual panel member assigns a rating based on his/her interpretation of the
available evidence.

More information about the evidence table development process can be found in the ACR Appropriateness Criteria® Evidence Table
Development document (see the "Availability of Companion Documents" field).

Methods Used to Formulate the Recommendations
Expert Consensus (Delphi)

Description of Methods Used to Formulate the Recommendations
Rating Appropriateness

The appropriateness ratings for each of the procedures included in the Appropriateness Criteria topics are determined using a modified Delphi
methodology. A series of surveys are conducted to elicit each panelist's expert interpretation of the evidence, based on the available data,
regarding the appropriateness of an imaging or therapeutic procedure for a specific clinical scenario. American College of Radiology (ACR) staff
distribute surveys to the panelists along with the evidence table and narrative. Each panelist interprets the available evidence and rates each
procedure. The surveys are completed by panelists without consulting other panelists. The appropriateness rating scale is an ordinal scale that uses
integers from 1 to 9 grouped into three categories: 1, 2, or 3 are in the category "usually not appropriate"; 4, 5, or 6 are in the category "may be
appropriate"; and 7, 8, or 9 are in the category "usually appropriate." Each panel member assigns one rating for each procedure for a clinical
scenario. The ratings assigned by each panel member are presented in a table displaying the frequency distribution of the ratings without identifying
which members provided any particular rating.

If consensus is reached, the median rating is assigned as the panel's final recommendation/rating. Consensus is defined as eighty percent (80%)
agreement within a rating category. A maximum of three rounds may be conducted to reach consensus. Consensus among the panel members must
be achieved to determine the final rating for each procedure.

If consensus is not reached, the panel is convened by conference call. The strengths and weaknesses of each imaging procedure that has not
reached consensus are discussed and a final rating is proposed. If the panelists on the call agree, the rating is proposed as the panel's consensus.
The document is circulated to all the panelists to make the final determination. If consensus cannot be reached on the call or when the document is
circulated, "No consensus" appears in the rating column and the reasons for this decision are added to the comment sections.

This modified Delphi method enables each panelist to express individual interpretations of the evidence and his or her expert opinion without
excessive influence from fellow panelists in a simple, standardized and economical process. A more detailed explanation of the complete process
can be found in additional methodology documents found on the ACR Web site  (see also the "Availability of Companion
Documents" field).

Rating Scheme for the Strength of the Recommendations
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Not applicable

Cost Analysis
Results of one study led the authors to conclude "Fluorine-18-2-fluoro-2-deoxy-D-glucose positron emission tomography/computed tomography
(FDG-PET/CT) could replace standard CT and bone scintigraphy in the presurgical staging and monitoring of patients with urothelial carcinoma
after surgery or chemotherapy" as a cost-effective single method of staging and surveillance.

Method of Guideline Validation
Internal Peer Review

Description of Method of Guideline Validation
Criteria developed by the Expert Panels are reviewed by the American College of Radiology (ACR) Committee on Appropriateness Criteria.

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations
The recommendations are based on analysis of the current literature and expert panel consensus.

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits
Selection of appropriate radiologic imaging procedures for post-treatment surveillance of patients with bladder cancer

Potential Harms
A major pitfall of fluorine-18-2-fluoro-2-deoxy-D-glucose positron emission tomography (FDG-PET) is the intense FDG accumulation in
the urine.
False-positive and false-negative results of diagnostic imaging

Gadolinium-based Contrast Agents

Nephrogenic systemic fibrosis (NSF) is a disorder with a scleroderma-like presentation and a spectrum of manifestations that can range from
limited clinical sequelae to fatality. It appears to be related to both underlying severe renal dysfunction and the administration of gadolinium-based
contrast agents. It has occurred primarily in patients on dialysis, rarely in patients with very limited glomerular filtration rate (GFR) (i.e., <30

mL/min/1.73 m2), and almost never in other patients. Although some controversy and lack of clarity remain, there is a consensus that it is advisable
to avoid all gadolinium-based contrast agents in dialysis-dependent patients unless the possible benefits clearly outweigh the risk, and to limit the

type and amount in patients with estimated GFR rates <30 mL/min/1.73 m2. For more information, please see the American College of Radiology
(ACR) Manual on Contrast Media (see the "Availability of Companion Documents" field).

Relative Radiation Level

Potential adverse health effects associated with radiation exposure are an important factor to consider when selecting the appropriate imaging
procedure. Because there is a wide range of radiation exposures associated with different diagnostic procedures, a relative radiation level (RRL)
indication has been included for each imaging examination. The RRLs are based on effective dose, which is a radiation dose quantity that is used to



estimate population total radiation risk associated with an imaging procedure. Patients in the pediatric age group are at inherently higher risk from
exposure, both because of organ sensitivity and longer life expectancy (relevant to the long latency that appears to accompany radiation exposure).
For these reasons, the RRL dose estimate ranges for pediatric examinations are lower as compared to those specified for adults. Additional
information regarding radiation dose assessment for imaging examinations can be found in the ACR Appropriateness Criteria® Radiation Dose
Assessment Introduction document (see the "Availability of Companion Documents" field).

Qualifying Statements

Qualifying Statements
The American College of Radiology (ACR) Committee on Appropriateness Criteria and its expert panels have developed criteria for determining
appropriate imaging examinations for diagnosis and treatment of specified medical condition(s). These criteria are intended to guide radiologists,
radiation oncologists, and referring physicians in making decisions regarding radiologic imaging and treatment. Generally, the complexity and
severity of a patient's clinical condition should dictate the selection of appropriate imaging procedures or treatments. Only those examinations
generally used for evaluation of the patient's condition are ranked. Other imaging studies necessary to evaluate other co-existent diseases or other
medical consequences of this condition are not considered in this document. The availability of equipment or personnel may influence the selection
of appropriate imaging procedures or treatments. Imaging techniques classified as investigational by the U.S. Food and Drug Administration (FDA)
have not been considered in developing these criteria; however, study of new equipment and applications should be encouraged. The ultimate
decision regarding the appropriateness of any specific radiologic examination or treatment must be made by the referring physician and radiologist
in light of all the circumstances presented in an individual examination.

Implementation of the Guideline

Description of Implementation Strategy
An implementation strategy was not provided.

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need
Living with Illness

Staying Healthy

IOM Domain
Effectiveness
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Copyright Statement
Instructions for downloading, use, and reproduction of the American College of Radiology (ACR) Appropriateness Criteria® may be found on the
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Disclaimer

NGC Disclaimer
The National Guideline Clearinghouseâ„¢ (NGC) does not develop, produce, approve, or endorse the guidelines represented on this site.

All guidelines summarized by NGC and hosted on our site are produced under the auspices of medical specialty societies, relevant professional
associations, public or private organizations, other government agencies, health care organizations or plans, and similar entities.

Guidelines represented on the NGC Web site are submitted by guideline developers, and are screened solely to determine that they meet the NGC
Inclusion Criteria.

NGC, AHRQ, and its contractor ECRI Institute make no warranties concerning the content or clinical efficacy or effectiveness of the clinical
practice guidelines and related materials represented on this site. Moreover, the views and opinions of developers or authors of guidelines
represented on this site do not necessarily state or reflect those of NGC, AHRQ, or its contractor ECRI Institute, and inclusion or hosting of
guidelines in NGC may not be used for advertising or commercial endorsement purposes.

Readers with questions regarding guideline content are directed to contact the guideline developer.
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